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3 Quantitative measurements of the rates of alteration of the chemical and physical properties of the soil by salt-bearing waters of prearranged composition, and of the interrelations of these properties, have probably received somewhat less attention than have experiments upon the ultimate effects on nearby soils of irrigation water of accidental composition drawn from the available supplies. The results described below are obtained from an experiment designed to extend our quantitative information upon specific salt and soil interactions. The experiment is not completed and those parts of it which so far have been given most attention include (a) the permeability of the soil, while water-saturated, to the applied water and (b) the alteration of the base status of the soil during the water percolation. These two considerations are evidently most closely inter-related and they will, in part, be considered together.
The use of an equation of the type proposed by Harris (2) suggests itself as a basis for calculation of the rate at which the exchange complex in any part of the soil column will absorb cations. Harris, however, was dealing primarily with the removal of a single exchangeable cation (sodium) from the soil; the present problem is concerned with the rate of uptake of cations from saline irrigation water. It would appear as though the rate of uptake of an exchangeable ion by the soil would be proportional to the amount of that ion in the irrigation water and the permeability of the soil (since the incoming supthe permeability of the various parts of the umn. The permeability, moreover, is not th soil for pure water but refers to its permea saline water. From data now being accumul hoped to be able to present an expression fo of penetration into a soil column of the alte in the exchange complex, although the inve so far has not advanced sufficiently for th attempted.
PLAN OF EXPERIMENT
Four qualities of water and two soils are being experiment. The waters include (a) salt-free w "high-calcium" water, (c) "high-sodium" water "reclamation" water of lower total salt concentra Ca: Na ratio of 3:1. The salts consist of calcium a chloride. In the present discussion there will be the effects of only two of the waters, namely, th water and the high-sodium water. The high-sodium water contains 9.85 M.E. of calcium and 59.1 M.E per liter (Ca: Na = i : 6) and a total salt conce 4,000 P.P.M. of water. The salt-free water is of good quality and has an average conductivity of reciprocal ohms. Both the salt-free and saline w adjusted before use, when necessary, to a pH of a the addition of very dilute sodium carbonate solutio
The soils have been chosen with respect to distinct differences in quality and behaviour. The loam from Davis, Calif., contains a colloidal cl dominantly montmorillonitic composition (4) wh silica: alumina ratio of about 4.0. The soil color brown. The Aiken clay loam from near Chico, tains a colloid which is relatively high in kaolini which has a silica: alumina ratio of 1.6. The so brownish-red. The soils are in many respects str ferent in field behaviour. The Yolo clay loam has the Aiken clay loam a very low moisture equival nent wilting percentage ratio; the latter soil, in more penetrable to applications of water in the f general is an easier soil to cultivate. Certain cha
